Deletion of Mtgr1 sensitizes the colonic epithelium to dextran sodium sulfate-induced colitis.
The disruption of homeostasis between proliferation and apoptosis in the colonic epithelium contributes to the pathogenesis of human ulcerative colitis. Mice lacking the transcriptional corepressor myeloid translocation gene related-1 (Mtgr1) display impaired secretory cell lineage development in the small intestine and an increase in proliferation in the crypts of both the small and large intestines. Despite the increase in proliferating cells, the colons of Mtgr1-null mice have a normal cell lineage distribution and normal architecture. To uncover colonic phenotypes in Mtgr1(-/-) mice, we stressed the colonic epithelium with low-molecular-weight dextran sodium sulfate (DSS), which is a well-studied model of murine ulcerative colitis. Mtgr1-null mice were given 3% DSS in their drinking water for 4 days and the colons examined at various times thereafter for ulceration and for changes in proliferation and apoptosis. Treatment with DSS resulted in severe colitis in Mtgr1(-/-) mice, at least partially due to increased epithelial apoptosis rates. Transplantation of wild-type and Mtgr1-null bone marrow into irradiated wild-type mice demonstrated that the severe DSS-induced ulceration seen in Mtgr1-null mice was due to a colonic, rather than a hematologic, defect. Importantly, the epithelium of DSS-treated Mtgr1-null mice failed to completely regenerate, showing changes consistent with chronic colitis, even 10 weeks after a single DSS treatment. These findings suggest that Mtgr1 has an important role in crypt survival and regeneration after colonic epithelial ulceration.